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(S) Double compartment ink-jet cartridge with optimum snout 

(57) An ink cartridge has an outer protective case 
which carries an inner ink reservoir in order to 
facilitate and optimize their respective func- 
tions. The inner ink reservoir is defined by a 
flexible wall portion and a rigid wall portion 
which together form a sealed compartment af- 
ter the reservoir has been filled with ink and the 
inlet hole closed. The outer protective case 
protects the ink reservoir from damage such as 
puncturing as well as from any compressive 
forces which might result in ink leakage. 
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The present invention is related to th following 
p nding U.S. patent applications: COMPACT FLUID 
COUPLER FOR THERMAL INK JET PRINT CAR- 
TRIDGE INK RESERVOIR, s rial number 
07/853,372, fil d March 18, 1992, by James G. Salter 
et aL; INK PRESSURE REGULATOR FOR A THER- 
MAL INK-JET PRINTER, serial number 07/928,811, 
filed August 12, 1992, by Tofigh Khodapanah et al.; 
COLLAPSIBLE INK RESERVOIR STRUCTURE AND 
PRINTER INK CARTRIDGE, serial number 
07/929,615, filed August 12, 1992, by George T. Ka- 
plinsky et aL; TWO MATERIAL FRAME HAVING DIS- 
SIMILAR PROPERTIES FOR A THERMAL INK-JET 
CARTRIDGE, by David S. Swanson et al., filed con- 
currently herewith, attorney docket number 109057- 
1 ; RIGID LOOP CASE STRUCTURE FOR THERMAL 
INK-JET PEN, by David W. Swanson et al., filed con- 
currently herewith, attorney docket number 
1093060-1; 

THERMAL INK-JET PEN WITH A PLAS- 
TIC/METAL ATTACHMENT FOR THE COVER, by 
Dale D. Timm, Jr. et al., filed concurrently herewith, 
attorney docket number 191150-1; THIN PEN 
STRUCTURE FOR THERMAL INK-JET PRINTER, 
by David W. Swanson et al., filed concurrently here- 
with, attorney docket number 1 092607-1 ; NEGATIVE 
PRESSURE INK DEUVERY SYSTEM, by George T. 
Kaplinsky et al., filed concurrently herewith, attorney 
d cket number 189045-1; and SPRING BAG PRIN- 
TER INK CARTRIDGE WITH VOLUME INDICATOR, 
by David S. Hunt et al., application serial number 
07/717,735 filed June 19, 1991; the entire disclo- 
sures of which are incorporated herein by this refer- 
ence. 

BACKGROUND OF THE INVENTION 

This invention relates to thermal ink-jet (TIJ) prin- 
ters, and more particularly to improvements in the 
pens used therein. 

TIJ printers typically include a TIJ pen which in- 
cludes a reservoir of ink coupled to the TIJ print head. 
One type of pen includes a polymer foam disposed 
within the print reservoir so that the capillary action 
of the foam will prevent ink from leaking or drooling 
from the print-head. In such a pen, a fine mesh filter 
is typically provided in the fluid path between the re- 
s rvoir and the printhead to trap particles before 
reaching the printhead and.thereby interfering with 
printhead operations. This foam pen includes a vent- 
d air delivery system, wherein as ink is drawn from 
the ink reservoir during printing operations, air enters 
the reservoir via a separate vent opening. 

Th TIJpenofthepres ntinv ntionasd scribed 
in th ref re need co-pending applications affords 
many b nefits for the printing system built to utiliz 
it. Th pen is thin which dir ctly r duces the required 
width of the printer carriag andsubsequ ntlyth to- 



tal width f the printer. The ink delivery system is sim- 
ple and efficient Ink is contained within a reservoir 
formed by two pieces of thin p lyethyl ne bag mate- 
rial that have been thermally bonded to a compatible 

5 plastic material on the frame 60. Two pistons and a 
spring inside the bag provide back-pressure to pre- 
vent ink from drooling out of the printhead, i.e., the ink 
is maintained under negative pressure within the re- 
servoir. The frame 60 is made of two different plastic 

10 materials. One material is an engineering plastic 
forming the external surfaces and providing structu- 
ral support and the second material provides the fluid 
path for the ink and is suitable for thermal attachment 
of the bag material. The thin metal sidecovers 70 and 

15 80 protect the inside components, add considerable 
rigidity to the system, and allow for a high degree of 
volumetric efficiency (volume of deliverable ink com- 
pared to the external volume of the pen). Sidecovers 
made from a metal having a surface such a pre-paint- 

20 ed or PVC clad material are used to cover the spring- 
bag and other components of this TIJ pen. 

SUMMARY OF THE INVENTION 

25 The invention provides an ink cartridge having an 
outer protective case which carries an inner ink reser- 
voir in order to faci litate and optimize their respective 
functions. The inner ink reservoir is defined by a flex- 
ible wall portion and a rigid wall portion which togeth- 

30 er form a sealed compartment after the reservoir has 
been filled with ink and the inlet hole closed. The out- 
er protective case protects the ink reservoir from 
damage such as puncturing as well as from any com- 
pressive forces which might result in ink leakage. As 

35 ink passes from the reservoir to a firing chamber for 
ejection through orifice nozzles onto media, the flex- 
ible wall portion moves from a filled position to a par- 
tially filled intermediate positions to an empty posi- 
tion. In the preferred form, the flexible wall portion in- 

40 eludes two opposing membranes which are heat 
sealed at their periphery to an inner loop-like frame 
which is integrated with an outer frame member. Side 
plates are provided for attachment to the outer frame 
member in order to completely enclose the reservoir 

45 while still allowing some airflow to pass back and 
forth into the space occupied/vacated by the eb- 
bing/expanding reservoir. The outer protective case 
also covers a snout which provides a passageway 
from the reservoir to the orifice nozzles. The snout 

so extends from the main body of the cartridge and in- 
cludes internal filters and an external head for the or- 
ifice nozzles. The snout has a shortened length in the 
media advance direction to allow sufficient space for 
m diapositi ningroll rsclos ly adjacent tot h print 

55 zone. 
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BRIEF DESCRIPTION OF THE DRAWING 

These and other features and advantages of the 
present invention will become more apparent from 
th following detailed descripti n of an exemplary 
embodiment thereof, as illustrated in the accompany- 
ing drawings, in which: 

FIG. 1 is an isometric view of a printer device em- 
bodying this invention. 

FIG. 2 is an isometric view of the pen carriage of 
the printer of FIG. 1. 

FIG. 3 is an isometric view of a printer pen in ac- 
cordance with this invention. 

FIG. 4 is an exploded isometric view of the pen 
of FIG. 3. 

FIG. 5 is a cross-sectional view taken along line 
5-5 of FIG. 4. 

FIGS. 6A-6C show side, front, and top plan views 
of the pen of Claim 3. 

FIG. 7 is a cross-sectional view taken along line 

7- 7 of FIG. 3. 

FIG. 8 is a cross-sectional view taken along line 

8- 8 of FIG. 7. 

FIG. 9 is a cross-sectional view taken along line 

9- 9 of FIG. 7. 

FIGS. 10 and 11 illustrate the positioning of the 
print carriage at opposing sides of the print media. 

FIG. 12 is a schematic showing a pen snout in 
printing position. 

DET AILED DESCRIPTION OF THE PREFERRED 
EMBODIMENT 

FIG. 1 illustrates a Tl J printer 30 embodying the 
present invention. The printer includes a housing 32 
which supports various elements including the platen 
34 which supports the print medium 36 such as a 
sheet of paper. The printer includes a pen carriage 38 
which is driven along the support shaft 40 to eject 
drops of ink from the pens 50 onto the print medium. 
As is well known in the art, the printer further includes 
media advancement mechanisms not shown in FIG. 
1 to advance the medium in the Y direction of arrow 
42 along the medium advancement axis to position 
the medium for the next successive transverse swath 
carried out by the carriage 38 along the scan axis 44. 
According to one aspect of the invention, the carriage 
38 holds a plurality of thin pens 46, and is relatively 
narrow due to the thinness of the pens along the X 
direction 44 of carriage movement. As a result, the re- 
quired width of the printer 30 can also be relatively 
smaller than in prior designs. Further, the depth di- 
mension of the pen is smaller than the height dimen- 
sion, thereby minimizing the pen footprint whil pro- 
viding a high volume pen. This permits further a re- 
duction in th print rfo tprintsize. 

In the pr ferred mbodim nt, th carriag 38 is 
adapted to carry four pens 50, each of a dif f rent col- 



or, for exampl , black, cyan, magenta and yell w. Th 
p ns 50 are s cured in a closely pack d arrange- 
ment, and may b selectively removed from the car- 
riag for r placem nt with a fresh p ni The carriag 

5 38 includes a pair of opp sed side walls 38A and 38B, 
and spaced short interior walls 38C-E, which define 
pen compartments (FIG. 2). The carriage walls are 
fabricated of a rigid engineering plastic, and are thin; 
in this embodiment the carriage walls have a thick- 

10 ness of about .08 inches (2 millimeters). The print- 
heads of the pens 50 are exposed through openings 
in the pen compartments facing the print medium. 

FIGS. 3-9 illustrate a TIJ pen 50 embodying the 
invention. The pen includes an external pen case 

is structure comprising frame structure 60 and a pair of 
side covers 70 and 80. The frame structure 60 de- 
fines a closed band, i.e., a closed frame loop, and 
first and second opposed side open areas 64, 66 on 
either side of the band or loop. A pen snout region 75 

20 is defined at one corner of the pen 50, and a TIJ print- 
head is secured at the end 77 of the snout region 75 
(FIG. 5). TIJ printheads are well known in the art, and 
include a plurality of print nozzles disposed in a print- 
head plane. In this exemplary embodiment, the noz- 

25 zles eject ink droplets in a direction generally ortho- 
gonal to the printhead plane. For purposes of defining 
the orientation of the pen, the "vertical" direction is 
considered to be the direction normal to the nozzle 
plane. The pen 50 and carriage 38 are also provided 

30 with electrical wiring elements (not shown) to connect 
the printhead 76 to the printer controller to control the 
operation of the printhead, as is well known in the art 
In this exemplary embodiment, the pens 50 are 
secured in the carriage 38 such that the longest pen 

35 dimension, the height dimension, extends generally 
along a vertical direction, with the print medium. dis- 
posed below the pen print-heads in a generally hori- 
zontal position. While such a configuration minimizes 
the pen footprint, the invention is not limited to such 

40 a "vertical" orientation of the pen. The pen may also 
be disposed, for example, such that the longest pen 
dimension extends along the horizontal, and the print 
medium is disposed along the vertical in the printing 
area. 

45 The pen 50 includes a simple and efficient ink de- 
livery system, more fully described in the above- 
reference pending applications, serial nos. 
07/928,811 and 07/929,615. Generally, ink is con- 
tained within a reservoir 62 formed by two pieces 64 

so and 66 of thin polyethylene bag material bonded to an 
inner frame element 68 fabricated of a compatible 
plastic material secured to the external frame ele- 
ment 78. Two piston plates 72Aand 72B and a spring 
74 insid th reservoir 62 provide backpressur , i. ., 

55 n gative pressure, to pr v nt ink from drooling out 
the nozzles of th TIJ printh ad 52. 

Th frame structure 60 includes two I m nts68 
and 78, mad f two diff rent plastic materials. Ele- 
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ment78isan xternalfram I merit, fabricated of a 
first material, pref rably an engin ring plastic form- 
ing the xt rnal surfaces and providing structural 
support An exemplary plastic suitabl for th pur- 
pos is polyphenyleneoxid (PPO). The I ment68is s 
an interiorf rame element, fabricated of a second plas- 
tic material, which provides the fluid path for the ink 
and is suitable for attachment of the bag membranes 
64 and 66, as described more fully in the above- 
referenced pending application serial number 10 
07/853,372. An exemplary plastic suitable for the 
second plastic material is a polyolef in alloy or a glass- 
f illed polyethylene. A preferred material for the mem- 
branes 64 and 66 is ethylene-vinyl acetate (EVA). 

A pair of elements 90 and 92 are disposed in the is 
fluid path between the reservoir 62 and the ink cham- 
ber 94 for the printhead 76. Elements 90 and 92 are 
fine mesh screens which serve as air bubble check 
valves and particulate filters, preventing air bubbles 
from entering the reservoir from the printhead noz- 20 
zles, thereby reducing the negative pressure of the 
spring bag. The elements 90 and 92 also prevent par- 
ticles from passing from the reservoir to the print- 
head and clogging the printhead nozzles. The ele- 
ments 90 and 92 are more fully described in the ref- 25 
erenced patent application entitled "Combined Fil- 
t r/Air Check Valve for Thermal Ink-Jet Printer." 

While the ink reservoir comprises a negative 
pressure spring bag reservoir in the preferred em- 
bodiment, the reservoir need not employ this partic- 30 
ular spring bag embodiment Accordingly, the inven- 
tion is not limited to the particular ink delivery system 
mptoyed by the pen. 

The covers 70 and 80 may be fabricated of any 
suitable material; in this exemplary embodiment, the 35 
covers are fabricated of metal. The thin metal side 
covers 70 and 80 protect the inside components, add 
considerable rigidity to the system, and allow for a 
high degree of volumetric efficiency. The covers 70 
and 80 can be fabricated of a pre-processed metal, AO 
such as metal having a pre-painted surface or a PVC 
clad metal to provide an aesthetically complete ap- 
pearance. The covers 70 and 80 must be very rigid to 
prevent ink from being squeezed out in the event 
force is applied against the covers, e.g., during nan- 45 
dling of the pen. An exemplary material from which 
the covers 70 and 80 may be fabricated is low carbon 
steel having a thickness of 0.019 inches. 

The metal covers 70 and 80 may be attached to 
the plastic frame 60 by adhesives or screw fasteners, so 
or by use of thermal or ultrasonic processes. How- 
ever, as described in the co-pending application ref- 
renced above and entitled "Thermal Ink-Jet Pen 
with a Plastic/Metal Attachment for th Cov r", th 
probl m f attaching a cov r to a thin plastic frame is 55 
solv d by designing a sen s of metal tabs 82 and 84 
on th covers 70 and 80 that will lock onto mating 
plastic features on the f ram 60, .g. slot 86 (FIG. 4). 



Th tabs displac plastic on th mating f atures of 
th frame during assembly, allowing use of a simple 
mechanical press to assemble the cover to the frame, 
with no adhesives, screws, th rmal or ultrasonic 
processes. The design of the cover tabs also enables 
them to lock into the frame; and the addition of cham- 
fered corners on the tab aids assembly by providing 
a lead-in surface. The resulting cover/frame seam 
will resist shear, axial and transverse forces that oc- 
cur in the joint as a result of externally applied loads 
to the pen. This joint allows for use of cosmetically 
suitable cover materials (e.g., pre-painted metal; PVC 
clad metal, or metals having a suitable cosmetic sur- 
face). 

FIGS. 6A-6C show respective side, front, and top 
views of the pen 50. These views illustrate the re- 
spective proportions of the width W, height H and 
depth D of the body of the pen. According to one as- 
pect of the invention, in order to provide a narrow pen 
while at the same time providing a pen having sub- 
stantial ink reservoir capacity, the height and depth 
dimensions are selected to be at least twice the width 
dimension. In an exemplary embodiment, the dimen- 
sion W is 18.8 mm (.73 inches), the dimension D is 
60 mm (2.37 inches), and the dimension H is 78 mm 
(3.07 inches). Such a relatively high and narrow pen 
body permits the required carriage travel along the 
scan axis to be substantially reduced over previous 
pen designs, while at the same time providing sub- 
stantial body volume which generally equals if not ex- 
ceeds that of available ink reservoir in such previous 
designs. The pen snout region 75 has a width equal 
to the width W of the pen body. 

It will be seen from FIGS. 1 and 2 that the pen 50 
is designed such that the narrow dimension W of the 
pen 50 is aligned with the scan axis 44 along which 
the pen is driven with the carriage 38. It is this nar- 
rowness of the width W of the pen 50 which results 
in a reduction of the width of the carriage 38 and the 
consequent reduction in the width of the printer hous- 
ing 32. The dimensions H and D (FIG. 6) are meas- 
ured along axes which extend orthogonally to the axis 
44 with which the narrow dimension W is measured. 
The carriage 38 positions the pen snout region 75 
and the printhead 76 above and spaced from the up- 
per surface of the print medium 36. 

An exemplary embodiment of the pen 50 can be 
fabricated to have an ink capacity of 42.5 cc, with a 
pen width of about 1 9 mm. This capacity versus width 
ratio (42.5cc/19mm = 2.24 cc/mm) may be compared 
with other ink cartridges on the market today. For ex- 
ample, the MP 51 608A cartridge has a width dimen- 
sion along the carriage axis of 31 mm, and an ink ca- 
pacity of 1 9 cc (.61 cc/mm). The HP 51 606A cartridg 
has a similar width dimensi n of 28 mm, with an ink 
capacity of 12cc(.43cc/mm). The inv nti n presents 
acl aradvantag of ink capacity for a given carriage 
travel distance, thereby minimizing the required 
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width of the printer. 

FIG. 7 illustrates the rigid op n loop formed by 
the xt rior frame element 78. Tak n along line 7-7 of 
FIG. 3, and omitting the internal ink reserv ir bag and 
spring el ments for clarity, the cross-sect tonal view 
f FIG. 7 shows the open area generally circumscri- 
b d by the loop. 

FIGS. 8 and 9 are orthogonal cross-sectional 
views taken along lines 8-8 and 9-9 of FIG. 7, also 
omitting the internal ink reservoir bag and spring ele- 
ments for clarity. These views indicate the attach- 
ment of the covers 70 and 80 to the frame 60 by use 
of the tabs 82 and 84 pressed into engagement with 
recessed features such as feature 86 (FIG. 4) formed 
into the external plastic frame element 78. As shown 
in these views, the tabs attach to the frame element 
78 on all sides of the frame element. 

According to another aspect of this invention, the 
covers 70 and 80 are made of a material which is 
stronger than the material from which the frame ele- 
ment 78 is made. Thus, the frame element 78 is 
formed of a first material characterized by a first 
strength modulus value, and the covers 70 and 80 
are formed of a second material characterized by a 
second strength modulus value, wherein the second 
strength modulus value isgreaterthan the first value. 
As a result the elements 70, 78 and 80 define a rigid 
xternal case structure for a TIJ pen which resists 
without substantial deformation compression forces 
applied normally to the plane of the covers, and as 
well forces applied to the case structure generally 
normal to the element 78 and parallel to the covers 
70 and 80. Thus, the rigidity of the external case 
structure prevents, for example, the covers from be- 
ing deflected inwardly in response to typical compres- 
sion forces likely to be experienced by the case struc- 
ture in normal storage or handling, to reduce the vol- 
ume available for the ink reservoir supply. Such de- 
f I ction could well cause ink to drool out of the print- 
h ad nozzles. 

By way of example, the engineering plastic mar- 
keted under the trademark "NORYL GFN2" (20% 
glass-filled NORYL) by the General Electric Compa- 
ny, used in the preferred embodiment to fabricate 
frame element 78, has a Tensile modulus value on the 
rder of 9.25x1 0 5 psi. A preferred material from which 
the covers may be fabricated is mild steel, which has 
a Young's modulus value on the order of 25,000 to 
33,000 Kpsi. A plastic material, marketed by E.I. de 
Nemours DuPont Company under the commercial 
trade name "Kapton," could alternatively be used to 
fabricate the covers, and has a Young's modulus val- 
ue on the order of 10,000 psi. 

By using a cov r mat rial which is strong r than 
th material of th fram el ment78, thin cov rscan 
b usedt span the open area 110 without th ne d 
for additional cover support structur such as con- 
necting webs or ribs xtending int the interior fth 



area 110 and spanning the distance between th op- 
posing covers 70 and 80. Such support structure 
could well be n cessary to prev nt deflection of thin 
cov rs mad of a material of similar rwakr 

5 strength compared tothe frame 78, but would provide 
the disadvantages of reducing the volume within the 
case structure which is available to the ink reservoir, 
complicating the design of the spring and bag ele- 
ments, and driving up the cost of the pen. Of course, 

10 the use of a weaker material to fabricate thick covers 
to provide the strength necessary to prevent deflec- 
tion in response to deflection forces would result in in- 
creasing the width dimension W of the pen, thereby 
increasing the carriage and printer width. Metal cov- 

15 ers can be made much thinner, as much as five times 
thinner, than plastic covers can be injection molded. 
It is possible to use a thin plastic (in sheet form) as 
the cover, and weld a seam around the edge of the 
rigid loop frame structure. In this case, the thin plas- 

20 tic cover material is stronger than the frame 78 ma- 
terial. 

FIGS. 10 and 11 show the benefit of a reduced 
width pen structure in accordance with the invention, 
in reducing the required width of the printer. FIG. 10 

25 shows the carriage 38 situated at the extreme left 
position of its scanning along axis 44. FIG. 11 shows 
the carriage 38 situated at its extreme right position. 
The total travel of the carriage to permit each pen 
print head access to the full width of the print medium 

30 36 is indicated as S, and is about equal to the width 
P of the medium 36 plus twice the width of the car- 
riage 38. If the pen width W is, say .75 inches, and the 
pen mounts of the carriage require .25 inches per 
pen, the total carriage width can be made to be 4.0 

35 inches. This can be contrasted with the conventional 
pen having a width of at least 1.25 inches and a re- 
quired carriage width of at least 6.8 inches. 

FIG. 1 2 shows how a pen cartridge snout 1 20 can 
be positioned on a carriage (partially shown) imme- 

40 diately above a print zone while still allowing suffi- 
cient room for media stabilizing rollers to securely 
hold the media. In the illustrated embodiment, a 
sheet of media 122 passes between an entry pinch 
wheel/roller combination 124, 126 through a print 

45 zone 128 to an exit star wheel/roller combination 1 30, 
132. Primary datums on the cartridge identified as 
the X1 datum, Y1 datum and Z datum are located on 
the snout in close proximity to a nozzle plate 134 to 
precisely position the cartridge in the carriage 

so against matching carriage datums 135, 137 (match- 
ing carriage datum for X1 datum not shown) while at 
the same time being vertically displaced above the 
pinch wheel 124 and the star wheel 130. Additionally, 
most fthe face portion of th snout in th media ad- 

55 vance direction 136 is used for the nozzle plate in or- 
der to minimize the lateral distance from the print 
zon to the the media whe Is/rollers. This sn ut con- 
figuration still all ws for a relatively short flex-circuit 
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from th nozzle plate to flex-circuit contacts 138 
which provid th I ctrical int rconn ct to the cor- 
responding circuits on th carriag . 

It will th reforeb understood by thos skill din 
the art that all of the af rementi nf aturesareint r- 5 
related to provide an ink cartridge having an outer 
protective case which uniquely carries an inner ink re- 
servoir. The function of the outer case is to hold a 
nozzle plate securely and accurately in position in the 
carriage and over the print zone and to facilitate the w 
transmission of electric signals from the carriage to 
the print head to selectively fire ink from the nozzle or- 
ifices and optimize their respective functions. The 
function of the inner ink reservoir is to prevent air in- 
trusion into the ink reservoir and to prevent contam- 15 
ination or leakage of the ink while at the same time 
allowing ink to flow freely into the firing chambers (not 
shown) under the nozzle orifices. 

While the double compartment feature of this in- 
v ntion is not limited to TIJ printers, it is particularly 20 
applicable to the spring-bag construction of the pre- 
f rred mode for implementing the features of the in- 
vention. As shown in the drawings, the inner ink re- 
s rvoir is defined by a flexible wall portion and a rigid 
wall portion which together form a sealed compart- 25 
ment after the reservoir has been filled with ink and 
the inlet hole closed. The outer protective case pro- 
t cts the ink reservoir from damage such as punctur- 
ing as well as from any compressive forces, either of 
which might result in ink leakage. Such leakage is 30 

asier to prevent in a fixed-wall ink reservoir, but in 
view of the superior volumetric efficiency of the 
spring/bag structure, it was very desirable to develop 
an inexpensive, reliable outer protective cover which 
could be successfully integrated with the reservoir. 35 

As ink passes from the reservoir to a firing cham- 
ber for ejection through orifice nozzles onto media, 
the flexible wall portion moves from a filled position 
through partially filled intermediate positions to an 
mpty position. In the preferred form, the flexible wall 40 
portion includes two opposing membranes which are 
heat sealed at their periphery to an inner loop-like 
frame which is integrated with an outer frame mem- 
ber. Strong thin side plates are provided for attach- 
ment to the outer frame member in order to complete- 45 
ly enclose the reservoir while still allowing some air- 
flow to pass back and forth into the space occu- 
pied/vacated by the ebbing/expanding reservoir. 

In order to achieve simple manufacturability 
while also preventing ink leakage, the outer protec- 50 
tive case also covers a snout which provides a pas- 
sageway from the reservoir to the orifice nozzles. 
The snout is not part of the main reservoir which ex- 
pands and contracts based nth ink volume th rein, 
but it provides a separat compartment 140 which x- 55 
t nds from th main body of the cartridg and in- 
cludes internal filters and an xternal head for the or- 
ifice n zzles. The snout preferably has a shorten d 



rear and. forward length in the media advance direc- 
ti n to all w sufficient space for media positioning 
roll rsclos ly adjacent to the print zon , as previous- 
ly describ d, and to minimize th unsupported length 
of media as it is first f d through th printer into th 
print zone. 

It is understood that the above-described em- 
bodiments are merely illustrative of the possible spe- 
cific embodiments which may represent principles of 
the present invention. Other arrangements may 
readily be devised in accordance with these princi- 
ples by those skilled in the art without departing from 
the scope and spirit of the invention. 



Claims 

1. An ink cartridge comprising: an outer protection 
casing suitable for mounting in a printer/plotter 
carriage; and within it an inner expandable ink re- 
servoir having flexible wall means and rigid frame 
means for holding a supply of ink in the ink car- 
tridge. 

2. An ink cartridge as claimed in claim 1 , comprising 
snout means incorporated as part of said outer 
casing and located adjacent to and extending 
outwardly from said inner expandable ink reser- 
voir for transferring ink to a print head. 

3. An ink cartridge as claimed in claim 1 or 2 where- 
in said expandable ink supply reservoir is formed 
by wall means for holding ink during shipping, in- 
stallation and operation of the ink cartridge; and 
said outer protective casing has attachment 
means for connecting to said wall means, said 
outer protective casing including an outer frame 
member of a first material and a plate member of 
a second material for protecting said ink supply 
reservoir to prevent ink leakage from said ink 
supply reservoir. 

4. The ink cartridge of claim 1,2 or 3 wherein said 
wall means includes a flexible wall portion and a 
fixed wall portion which are joined together along 
a sealed junction. 

5. The ink cartridge of any preceding claim wherein 
said expandable ink supply reservoir constitutes 
a sealed compartment after being filled with ink, 
such that the only outlet is through the printhead. 

6. The ink cartridge of any preceding claim wherein 
said wall means includes an inn r frame m mber 
rigidly attach d t said out r frame memb r. 

7. The ink cartridge of any pr ceding claim wherein 
said out r frame m mb r includes datum means 
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for positioning the ink cartridge in a carriag 
which traverses across a media material. 

8. The ink cartridg of any preceding claim wherein 
saidflexibl wall port i n constitutes at least one 5 
non-porous membrane which is substantially 
non-elastic. 

9. The ink cartridge of any preceding claim which 
further includes spring means inside of said ex- 10 
pandable ink supply reservoir for creating a neg- 
ative pressure. 

10. A printer for applying liquid ink to print media com- 
prising: a cartridge having an ink reservoir; car- 15 
riage means for holding said cartridge and said 

ink reservoir; said cartridge including outer case 
means for protecting said ink reservoir, said outer 
case means including datums for precise mount- 
ing of said cartridge on said carriage; said car- 20 
tridge including inner flexible wall means which 
are expandable to hold a supply of ink and which 
are contractable as the ink is dispensed onto the 
print media, said inner flexible wall means for pro- 
viding a substantially airtight compartment for 25 
holding ink. 
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FIG. 4 
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FIG.5 
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FIG. 6C 
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FIG. 10 
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FIG. 11 
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